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Cervical  myelopathy 
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Anatomy and Physiology

Nucleus pu lposus: Collagen  &  reticular fiber in 
mucoid material .

Dynamic shock absorber
Move posterior with f lexion

Annulus f ibrosus: Concentric layer of  fibrous 
connective tissue

Retains Nucleus pulposus

Degeneration begins as early at second decade

Anatomy
• C1,C2 and C7 = Atypical

• Foramen transversarium

• Nerve root exit above the pedicle 
• Nerve root exits at 90 degrees

• Herniated disc compresses exiting 
nerve root.

Physiology

ContainmentLoad bear ingFunction

YesNoHealing potential

YesNoPain fibers

LowHighProteoglycan

LowHighWater content

Type IType IICollagen

Annulus FibrosusNucleus Pulposus

Terminology

No connection with main fragment
Free fragment

Sequestration

Extreme asymmetrical extension
Ruptured through annulus
Connected to main body

Extrusion

Asymmetrical extension
Beyond end plate
Annulus intact

Prolapse

Symmetrical Circumferential, Beyond end 
plate

Degeneration Bulge

DefinitionTerm

Epidemiology
Cervical R adicu lopath y
• Preval ence: 3.3 cases  1000 peopl e
• Peak 4th & 5th decade of life
• Male :  Femal e   1.4:1
• Trauma preceding onset of symptoms 14.8%
• Mono radiculopathy C7 commones t
• Disc protr usion 22%
• Spondylosis 68%
• At 5 year FU :  32% r ecurrence, 26% Surgery
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Epidemiology
Cervical M yelop ath y
• Commonest cause of spi nal cord dysfunction
• OPLL ( Ossificati on of  Posterior Longitudi nal 

Ligament)]
• Japanese 1.8 – 4.1%
• Chinese 0.2%
• Radiol ogical Italian study 2.83% ( 45- 64 Year)

Pathogenesis 
Disc herniation

Early  stages of degeneration
‘soft herniation’
Spontaneous resorption
Radicular pain:
1. Mechanical def ormation
2. Chemical irritation: Cytokines, NGF

Pathogenesis
Spondy lotic Radiculopathy

Later stages of degeneration
Neuro f oramina narrowing ‘ hard herniation’
Slow progressiv e detoriation
Radicular pain:
1. Mechanical irritation 
2. Chemical irritation: Cytokines, NGF

Pathogenesis
Spondy lotic My elopathy  (CSM)

OPLLTraumatized narrow 
canal

Cervical spondylosisLarge disc herniation

ChronicAcute

Etiology of Cervical Myelopathy

Pathogenesis;
Spondy lotic My elopathy  (CSM)

Normal Sagittal diameter 14 -22mm
Spinal canal occupies 75% Spinal Canal

Narrow spinal canal = Multifactorial
Congenitally narrow canal < 13mm

30% reduction in CS area ( <60 sq mm)  Chronic

Pathophysiology – Narrow Canal

Pathogenesis;
Spondy lotic My elopathy  (CSM)

• Flexi on – i ncrease length of cord
• Stretched over posteri or osteophyte
• Injur y to anterior cord
• Extension – bul kling of Ligamentum flavum
• Dorsal compressi on
• Pincer af fect

Pathophysiology – Dynamic compression
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Pathogenesis;
Spondy lotic My elopathy  (CSM)

• Flexi on – i ncrease length of cord
• Stretched over posteri or osteophyte
• Injur y to anterior cord
• Extension – bul kling of Ligamentum flavum
• Dorsal compressi on
• Pincer af fect

Pathophysiology – Biol ogical factors

Clinical Presentation

Symptoms of Rad icu lopath y & M yelop ath y

Bowel & Bladder dysfunction
Progressive tetraparesis

Difficulty in walking
Disturbed fine motor skillsMotor weakness

Difficulty in writingSensory disturbance
Numb, clumsy, painful handsRadicular Pain

Myelopathic SyndromeRadicular Syndrome

Clinical Presentation

Symptoms of Rad icu lopath y & M yelop ath y

Clinical Presentation

Signs of Radiculop ath y & M yelop ath y

Interosseous muscle atrophy

Motor weakness

Lhermitte signShoulder abduction test

Gait disturbance & AtaxiaSpurling test
Upgoing plantar reflexReflex deficit

Hoffman’s signMotor deficit
Spasticity, hyperreflexiaSensory deficit

Myelopathic SyndromeRadicular Syndrome

Functional Assessment

• Odom’s Criteria
• Neck Disability  index
• Nurick grading sy stem
• JOA Score
• European My elopathy Score

Functional Assessment

• JOA Scoring sy stem
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Functional Assessment

Nurick grading sy stem

Functional Assessment

The Triangle step test : Spine 2009,  

Imaging – Plain Radiograph
Sagittal diameter = 14 -22mm
< 10mm risks CSM
Pavlov index:
Canal to Body Sagittal diameter ratio
0.8 or less risk CSM

Instability
Clinic al diagnosis
Translation of 3.5 mm or more
Angulation of 11 degrees or more

Imaging- MR Scan
Investigation of choice
Non invasive
Excellent tissue contrast
Multiplaner
30% asym = disc herniation

Imaging – CT Myelogram
Invasive
Bony details
Flexion Extension
MR Scan contraindicated
1. Pacemaker
2. Implants

Neurophysiology
NCS & EMG
Clinical feature & radiol ogy do not correl ate
Exclude peri pheral neuropathy

SSEP & MEP
SSEP correlate with clinical CSM
Abnor mal SSEP & MEP 50% of subclinical CSM
33% devel op myelopathy in 2 year
Monitor progressi on of  CSM
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Natural History - Radiculopathy

• Benign
• Sparse data in literature
• 90% a sy mptomatic at 5 y ear f ollow up

Natural History - Myelopathy
Clark & Robin son
75% episodic worseni ng
20% slow s teady progress
05% rapi d progress

Philipp s
Symptoms < 1 year – 50% i mprovement
Symptoms 1 – 2 years – 40% i mpr ovement
Symptoms > 2 years – No improvement

Non Operative Treatment

• Poor scientif ic ev idence
1. Medication
2. Collar
3. Manipulation
4. Exercise & M assag e
5. Injec tion, Acupuncture

Operative treatment

Progressive myelopathyProgressive motor deficit

SC compression &  Myelopathic 
symptoms

Pain > 6 – 12 weeks

MyelopathyRadicular pain

Indications for Surger y

Anterior Cerv ical Decompression & Fusion

• Gold standard treatment 
• 70 -90% good to excellent
• Radiological fusion rate 67 – 89%
• Depend on number of level fused

Anterior Corpectomy




